Background: Little is known about racial/ethnic differences in men's contraceptive knowledge and attitudes. Study Design: We used multivariable logistic regression to examine racial/ethnic differences in contraceptive knowledge and attitudes among 903 men aged 18-29 in the 2009 National Survey of Reproductive and Contraceptive Knowledge. Results: Black and Hispanic men were less likely than Whites to have heard of most contraceptive methods, including female and male sterilization, and also had lower knowledge about hormonal and long-acting reversible methods. They were less likely to know that pills are ineffective when 2-3 pills are missed [Blacks: adjusted odds ratio (aOR)=0.42; Hispanics: aOR=0.53] and that fertility was not delayed after stopping the pill (Blacks: aOR=0.52; Hispanics: aOR=0.27). Hispanics were less likely to know that nulliparous women can use the intrauterine device (aOR=0.47). Condom knowledge was similar by race/ethnicity, but Blacks were less likely to view condoms as a hassle than Whites (aOR=0.46). Conclusions: Efforts to educate men, especially men of color, about contraceptive methods are needed. Published by Elsevier Inc.
Introduction
Racial and ethnic disparities in reproductive health persist in the US. Black and Hispanics experience poorer reproductive health outcomes, including higher rates of unintended pregnancy and abortion [1] [2] [3] . These disparities are explained in part by differences in contraceptive use as Black and Hispanic women are less likely to use any contraceptive method compared to White women [4] . Black and Hispanic women also have different patterns of contraceptive use; they are less likely to use oral contraceptive pills (OCPs) than White women and more likely to use condoms and the contraceptive injection [4] [5] [6] . The reasons underlying these differences are not fully understood but are likely multifactorial, including racial differences in cultural norms and attitudes toward pregnancy, contraception and parenthood as well as access to and education about contraception [7] [8] [9] [10] [11] [12] .
One area that remains underexplored is how male partners contribute to racial differences in contraceptive use. Evidence is emerging that men play a key role in the reproductive and family planning choices of women [13, 14] . An analysis of the 2006 National Couple's Survey found that a man's method preferences were associated with the method of contraception used by his partner [15] , results which are consistent with prior analyses from the 1990s [16] [17] [18] [19] . Other studies conducted among predominantly Hispanic populations have found that women were more likely to use contraception and less likely to discontinue use if their partner was involved in contraceptive decision making [20, 21] . In addition, research has shown that the more men know about contraception, the more likely their partners are to use more effective contraception, such as hormonal or long-acting reversible methods [22] . Although men's preferences, knowledge and level of involvement influence their partners' contraceptive use, little is known about whether there are racial and ethnic differences in men's contraceptive knowledge and attitudes. Considering that most couples in the US are race concordant [23] , differences in men's contraceptive knowledge and attitudes may contribute to differential contraceptive use. Qualitative research conducted among ethnically diverse samples of men has suggested that some men have limited knowledge about method efficacy and proper use and hold negative attitudes toward hormonal contraception [24] [25] [26] . However, no studies to our knowledge have quantitatively evaluated racial and ethnic differences in men's contraceptive knowledge and attitudes. To address this gap, we used nationally representative data from the 2009 National Survey of Reproductive and Contraceptive Knowledge (NSRCK) to describe young men's contraceptive knowledge and attitudes and examine differences by race and ethnicity.
Materials and methods

Study sample
We analyzed data from the 903 men participating in the 2009 NSRCK. The survey, conducted among unmarried US men and women aged 18-29 years, was commissioned by the National Campaign to Prevent Teenage and Unplanned Pregnancy and conducted by the Guttmacher Institute [27] . The survey was designed to provide nationally representative data on a range of factors thought to influence use of contraception and affect risk of unplanned pregnancy. Data were collected between September 2008 and April of 2009 using a dual-frame sampling design with three components: random digital dial for landline telephone numbers, a random sample of cell phone numbers and a targeted sample of listed numbers. Surveys were conducted over the telephone in English or Spanish. A total of 1800 participants (897 women and 903 men) were interviewed. Blacks and Hispanics were oversampled in order to allow for subgroup analyses.
Measures
Contraceptive knowledge
Awareness of contraceptive methods was assessed with items asking whether respondents had ever heard of each method, ranging from female sterilization to natural family planning. In addition, a series of true/false questions was asked to assess understanding of correct use, effectiveness and facts about specific methods including intrauterine devices (IUDs), the contraceptive injection, combined hormonal methods (pill, ring, patch) and condoms.
Reproductive and contraceptive attitudes
We examined a series of questions about attitudes thought to impact contraceptive use: likelihood of side effects with hormonal methods, attitudes about condom use, mistrust of the medical system and the government in promoting contraception and attitudes about pregnancy. Attitudes were assessed with 4-or 5-point Likert scale; however, we collapsed response categories into dichotomous versions for each item.
Perceptions about side effects were assessed by asking respondents to rate the likelihood (extremely or quite likely vs. slightly or not at all likely) that a woman would experience different side effects if she used a hormonal method.
Attitude toward condom use was assessed with a single item asking whether the participant believed condoms are a "hassle to use" (strongly or somewhat agree vs. somewhat or strongly disagree).
Mistrust of the medical system was assessed by determining whether the participant strongly or somewhat agreed with the following statements: (a) "the government makes certain that birth control methods are safe before they come onto the market"; (2) "the government is trying to limit Blacks and other minority populations by encouraging the use of birth control"; (3) "the government and public health institutions use poor and minority people as guinea pigs to try out new birth control methods"; and (4) "drug companies don't care if birth control is safe, they just want people to use it so they can make money."
Attitudes about pregnancy were assessed with six items. Respondents indicated how important it is for them to avoid pregnancy right now (very important vs. somewhat important, a little important, or not at all important) and how they would feel if a partner became pregnant today (very upset vs. a little upset, a little pleased, very pleased or would not care). In addition, respondents were asked their level of agreement (strongly agree vs. somewhat agree, neither, somewhat disagree or strongly disagree) with the following statements: "I have all the information I need to avoid an unplanned pregnancy" and "Pregnancy is something that should be planned." We also assessed whether the participants strongly or somewhat agreed with the statements: "It does not matter whether you use birth control or not; when it is your time to get pregnant, it will happen" and "It is mainly a woman's responsibility to make decisions about birth control."
Social and demographic variables
Our primary independent variable was self-reported race/ ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic and other). We also assessed age, whether the participant had any children, sexual activity, nativity, insurance status and whether the participant had ever obtained sexual healthcare from a provider.
It has been well-documented that Black and Hispanic individuals in the US are more likely than Whites to be socioeconomically disadvantaged [23] . To address the potential for confounding by socioeconomic status (SES), we included individual and community level proxies for SES. On the individual level, because our sample included participants who had not yet completed their education, we created a four-category variable indicating whether the participant was in school and/or highest education level completed. To capture community SES, we used a continuous measure of neighborhood poverty, defined as the percentage of families in the respondent's zip code living below 100% of the poverty threshold, derived from the 2005-2009 American Community Survey data of income by zip code.
Analysis
We assessed differences in sociodemographic characteristics by race/ethnicity, using bivariable regression models, with White race as the reference category. Linear, logistic or multinomial logistic models were used as appropriate, depending on the coding of the characteristic.
To assess whether knowledge items regarding each contraceptive method and set of attitudinal items could be combined into reliable scales, we evaluated the KuderRichardson Formula coefficient for scales of dichotomous items [28] ; however, because scales showed low reliability, we investigated each knowledge and attitude item individually. We used a series of bivariable logistic regression models to examine whether responses to each knowledge and attitude item differed by race/ethnicity. We then used multivariable logistic regression models to assess whether responses to each item differed by race/ethnicity after adjusting for covariables, including age, sexual activity, education, neighborhood poverty, insurance status and visit to a doctor for sexual health. We excluded covariables that were strongly correlated with others (had a child) or that did not have sufficient variability within each racial/ethnic group (nativity). We repeated analyses of attitudes using ordinal logistic regression with the full Likert scale items; because results were unchanged, we present results of analyses with dichotomous items to facilitate reporting. Multiple imputations were performed to account for missing data, particularly on neighborhood poverty. Analyses included men in the other race category; however, we do not report results for this heterogenous group.
Stata version 12.0 was used for analyses (College Station, TX, USA).We accounted for the oversampling of Blacks and Hispanics in the survey using appropriate survey weights. Results are reported at the pb.05 level.
Results
Sample characteristics
A total of 903 men were included in the analysis: 60.6% were non-Hispanic White, 11.8% were non-Hispanic Black, 19.8% were Hispanic and 7.8% were of "other" race ( Table 1 ). The mean age of participants was 22.7. Nearly 14% of participants had fathered a child; Black men were more likely to have fathered a child compared to White men (28% vs. 12%). Compared to White men, Black and Hispanic men had lower educational attainment and lived in higher poverty neighborhoods. Hispanic men were less likely to have private health insurance than White men (36% vs. 75%). Overall, 40% of men had ever seen a provider for sexual health care, and this proportion did not vary by race or ethnicity.
Knowledge
Among all men, awareness of contraceptive methods varied depending on the method. While 99% and 95% of men had heard of condoms and pills, respectively, only 64% had heard of IUDs, and 37% had heard of the implant ( Table 2) . Awareness of male sterilization (88%) was more common than awareness of female sterilization (58%). Method-specific knowledge varied by item as well, with higher levels of knowledge about condoms than about longacting and hormonal methods. For example, 97% of men knew that a condom cannot be reused, and 94% knew that condoms expire. However, only 45% knew that IUDs could be used by nulliparous women. Twenty-three percent of men incorrectly thought that women must have a pelvic examination to obtain pills, and only 20% knew that pills decrease the risk of some cancers.
Results from bivariable and multivariable analyses assessing differences in contraceptive knowledge by race and ethnicity are also shown in Table 2 . Black and Hispanic men were less likely to have heard of many contraceptive methods compared to White men. In multivariable analyses, Black and Hispanic men were less likely than White men to have heard of female and male sterilization, the IUD, the injectable, OCPs, the vaginal ring and emergency contraception. Hispanics were also less likely than Whites to have heard of the patch.
For many of the true/false knowledge items, we also found lower knowledge among Black and Hispanic men compared to White men. For example, in multivariable analyses, Black and Hispanic men were significantly less likely than White men to know that IUDs are not banned in the US [adjusted odds ratios (aORs): 0.41 and 0.46, respectively] and that women were unprotected from pregnancy after missing a contraceptive injection (aORs: 0.55 and 041, respectively). Black and Hispanic men were also less likely to know that pills are ineffective if a woman misses them for 2-3 days (aORs: 0.42 and 0.53, respectively) and that fertility is not delayed after stopping the pill (aORs: 0.52 and 0.27, respectively). Black men were less likely to know that IUDs do not require an operation for insertion (aOR: 0.42) and that long-acting methods can be removed early (aOR: 0.44). Hispanic men were less likely than White men to know that that nulliparous woman can use the IUD (aOR: 0.47) and that the ring does not need to be inserted by a doctor (aOR: 0.50). There were no statistically significant racial/ethnic differences in condom knowledge.
Attitudes
Among all men in the sample, 79% of men agreed that the government makes sure that birth control is safe, yet 46% of men agreed that drug companies do not care about safety and just want to make money (Table 3 ). Over 63% of men strongly agreed that they had the information they need to avoid pregnancy, but 51% of men agreed that birth control is the woman's responsibility.
Bivariable and multivariable analyses assessing racial and ethnic differences in contraceptive attitudes are also shown in Table 3 . Significant differences in multivariable analyses were that Black men were less likely than Whites to view condoms as a hassle to use (aOR: 0.46) and more likely to believe that the government attempts to limit minorities by promoting birth control (aOR: 2.02). In addition, Hispanic men were more likely than Whites to believe that pregnancy should be planned (aOR: 2.26).
Discussion
In this nationally representative study of unmarried men aged 18-29 years, we found that men across all racial/ethnic groups had substantial knowledge deficits with regard to awareness of the full range of available contraceptive methods as well as correct understanding about the use, effectiveness and facts about specific methods. In addition, we found that Black and Hispanic men had significantly lower levels of awareness and knowledge of contraceptive methods than White men, particularly of the most effective methods.
Misunderstandings about the correct use and safety of effective contraceptive methods could compromise proper use. For example, Black and Hispanic men were less likely to know that women were unprotected from pregnancy after missing a contraceptive injection and that OCPs were ineffective with multiple missed doses. These misperceptions could lower the likelihood of using a backup form of contraception, such as a condom, or of encouraging partners to use emergency contraception, if needed. Black and Hispanic men were also more likely to perceive barriers to use of methods, such as incorrectly believing that IUDs are banned in the US, that IUDs cannot be removed before their period of efficacy has elapsed, that IUDs cannot be used in nulliparous women and that the ring has to be inserted by a physician. Such perceived obstacles, as well as a lack of awareness of different contraceptive methods, may preclude men of color from suggesting or encouraging use of these methods for their female partners.
Qualitative research has illustrated how misconceptions and lack of knowledge about contraceptive methods among young men can lead to decreased use. One study of Puerto Rican and Black youth found that men had very limited knowledge of hormonal contraception and, therefore, felt more comfortable with condom use [24] . Another study of White, Black and Hispanic men found significant confusion about how various hormonal methods (including the patch, ring and injection) prevent pregnancy and beliefs that hormonal contraception was "unnatural" [25] . Some of these men reported persuading their partners to forego the use of hormonal contraception.
The only item for which we found more favorable attitudes among Blacks than Whites was that Black men were less likely to view condoms as a hassle to use. This is consistent with another study among Black Americans aged 15-44, which found that Black men rated condoms more favorably than OCPs, implants, injectables and sterilization on several dimensions (including harmful/beneficial, difficult/easy, safe/dangerous and moral/immoral) [29] . We also found that condoms were the only method for which there were no racial and ethnic differences in knowledge. While favorable attitudes toward and a high level of knowledge about condoms are, in general, reassuring findings, as condoms are currently the best and only method effective in preventing sexually transmitted diseases, greater comfort and familiarity with condoms compared to other methods may lead to use of this method instead of (rather than in addition to) other contraceptive methods that are far more effective for pregnancy prevention.
Men across all racial and ethnic groups had limited awareness of highly effective reversible contraception (IUDs and implants). Although use of these methods is increasing in the US, rates remain relatively low at approximately 8.5% among contraceptive users [30] . Given that men influence specific method use of their female partners [20] [21] [22] and want to play an active role in family planning [31, 32] , enhancing men's awareness and knowledge of highly effective, reversible methods might improve use among their female partners.
We were somewhat surprised to find that men across racial and ethnic groups were more likely to have heard of male sterilization than female sterilization. In the US, male sterilization is used much less frequently than female sterilization, and the rates are especially low among Black and Hispanic men (4% for each group) compared to White men (14%) [33] . Clearly, contraceptive decision making is shaped by more than simply awareness and knowledge about methods; it is a multidimensional process that involves both partners' preferences, social and cultural norms regarding fertility, patient-provider communication and health care utilization.
Another unanticipated finding was that Hispanic men were more likely than White men to strongly feel that pregnancies should be planned given that unintended pregnancies are more prevalent among Hispanics than Whites [2] and that, in bivariate analyses, Hispanic men were less likely than Whites to report that they would be very upset if a partner became pregnant and more likely to agree that "when it is time to get pregnant, it will happen," suggesting perhaps a more fatalistic attitude toward conception. Further research is needed to explore how conceptualization about pregnancy planning translates into contraceptive behavior across diverse populations.
Several limitations of this study are important to consider. First, it is possible that the individual items we assessed did not fully capture contraceptive knowledge and attitudes. Second, it is possible that there was residual confounding by SES as our measures were limited, in particular the use of zip codes to capture community level SES. Third, due to the cross-sectional nature of these data, we were unable to assess the relationship of knowledge and attitudes with subsequent contraceptive use. Finally, our results may not be generalizable to married men or men younger than 18 and older than 29. Despite these limitations, our study uses data from the first survey to collect nationally representative data on such a broad range of contraceptive knowledge and attitude items and, therefore, provides new insight about US men's contraceptive knowledge and attitudes.
Given the deficits in contraceptive knowledge observed among all men, the significant racial and ethnic disparities found and the role that men can play in their partner's contraceptive choices, there is a need to educate men, and particularly men of color, about effective contraceptive methods. Campaigns aimed at reducing unintended pregnancy should include men in their educational efforts with a particular focus on highly effective contraceptive methods such as implants and IUDs. Health care providers should also engage men in contraceptive counseling rather than limiting such discussions to female patients. Improving Black and Hispanic men's awareness of and knowledge about hormonal contraception methods and highly effective methods may help to reduce racial and ethnic disparities in contraceptive use and subsequent unintended pregnancy.
